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ABSTRACT OF THE DISCLOSURE

A device for phase correction of page printers for fac-
simile receivers having a measured scale arranged in front
of the sheet to be recorded, the scale allowing positioning
of the separating line on the recorded facsimile document
to be read when phasing error occurs, a potentiometer
provided with the same scale division, the slider of the
potentiometer adjustable according to the position read on
the first scale, a monostable switch the reversion time of
which is adjustable by means of the potentiometer, the
switch selectively actuatable to stop a source of printing
pulses and thereafter release the pulses after the elapse
of an adjusted reversion time sufficient to overcome the
phasing error and re-align the print’s position.

This invention relates to apparatus for phase correction 3

of page printers for facsimile receivers.

In our prior Patent No. 2,853,551 granted on Sept.
23, 1958, a page printer for facsimile receivers has been
described using an endless tape operating as an inter-
mediate record carrier, a record receiving sheet, means
for moving said intermediate record carriers, means for
moving said record-receiving sheet in a direction perpen-
dicular to the direction of motion of said intermediate rec-
ord carrier, operating means for continuously successively
recording in color upon said intermediate record carrier
symbol elements, corresponding to incoming signals re-
ceived from a transmitter and belonging to successive
lines of symbols to be recorded upon said record-receiving
sheet, a printing mechanism, control means for pe-
riodically actuating said printing mechanism for the pur-
pose of simultaneously printing on said record-receiving
sheet groups of symbo] elements recorded upon said in-
termediate record carrier and belonging respectively to
successive lines, and means for cancelling symbol elements
recorded upon said intermediate record carrier after
printing thereof line for line on said record-receiving
sheet.

The regular operation of this page printer requires that,
before the commencement of the reception of a message,
the moments of release of the pulses for the printing mech-
anism are brought into the correct phase position, so that
the printing mechanism is periodically operated each time
when the beginning or the end of a line, recorded on the
rotating strip, has just arrived at the left or the right
end of the printing bar. This happens with the embodi-
ment according to our above mentioned prior patent in
such a way that the uniform motion of a rotating cam is
derived from the drive of the uniform motion of the
circulating strip, which cam closes at each revolution a
stationary contact, or—in another embodiment—induces
a voltage pulse in a pick-up head, whereby a circuit in-
corporating an electromagnet is closed, said electromagnet
suddenly turning the printing bar arranged to be rotatable
in springy fashion around a longitudinal axis in such a
way that the part of the bar facing the circulating strip,
urges a section of the strip corresponding in length to
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one line, against the recording sheet, thus effecting a print
of the recording of this section on the sheet.

The shaft driving the rotating cam is interrupted by
a friction clutch, the half of which facing the cam has a
locking pawl on its circumference, in which pawl an elec-
tromagnetically operated locking lever can engage. The
driving motor is switched in, and the locking lever is
brought into the path of the locking pawl by the starting
signal emitted by the transmitter. The locking pawl of the
one half of the friction clutch runs against the locking
lever whereby the cam is fixed in a defined initial position
which is the phase position.

After the starting signal has been terminated, the lock-
ing pawl momentarily releases the cam which is now
driven by the permanently rotating other half of the fric-
tion clutch. In this way, the page printer is phased.

Now, the pulse production for the periodical operation
of the printing bar needs not be electromechanically de-
rived from the drive of the circulating strip as described
in our prior patent. In an embodiment of a new arrange-
ment, the pulses are derived from the alternating current
supply feeding the page printer. This is effected by trans-
forming the periods of the A.C. into square pulses of
equal polarity by means of a trigger. These pulses at the
supply frequency of 50 ¢./s. control, via a normally
opened gate, an electronic counter with a counting period
of 25 steps. After each 25th counting step the counter
releases one pulse which, after amplification, energizes
the electromagnets for the printing bar, twice per second.

On commencement of the starting signal, a phase emit-
ter is started which blocks the gate for the duration of
the starting signal so that no counting pulses can reach
the counter, and this forces the counter into a predeter-
mined initial position which is the phase position. After
the termination of the starting signal, the phase emitter
momentarily releases the gate so that the counter begins
to count from its initial position. In this way, the page
printer is phased.

These known phasing apparatus work satisfactorily
provided that the starting signal is regularly transmitted.
However, it may happen, by the occurrence of disturbing
pulses in the transmitting path (picture line, radio chan-
nel), that the start of the receiver correctly takes place,
but the phasing fails. This can be recognized on the page
printer according to our prior patent by the fact that a
separating line running vertically to the printing bar,
arises anywhere between the left and the right recording
border of the recorded facsimile document which is sep-
arated by said line into two incoherent parts. If one visu-
alizes the document cut along this separating line and the
right border of the right part connected with the left bor-
der of the left part, or vice versa, and in addition, if one

‘imagines that the two parts be mutually displaced in

height by the thickness of a recording line, then the
document becomes coherent.

Hitherto, a later phase correction with the working
receiver was achieved by means of a differential gear
which was inserted into the shaft driving the cam, and
which allowed an angular displacement of any amount
of the cam in relation to its driving shaft, The differential
gear is so adjusted by several trials that the separating
line travels over the shortest path to the one border of
the facsimile document. This procedure requires about
the time of the recording of 20—40 lines, i.e., since the
recording speed is about two lines per second, 10-20 sec-
onds. With an assumed line distance of about 0.2 mm.
(line density 5/mm.), this time corresponds to a re-
corded picture height of about 4-8 mm. Since this loss
of picture appears too great, a reduction of the time re-
quired for the phase correction is needed, so that the
correction can be achieved within the time required for
the recording of one or two lines.
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According to the invention, the phase correction is
achieved by means of apparatus comprising a scale of
line length arranged in front of the sheet to be recorded,
said scale allowing the position of the separating line
to be read on the recorded facsimile document when error
phasing occurs, a potentiometer provided with the same
scale division as said scale, the idler of said potentiometer
being adjustable according to the mark read on said first
scale, a monostable switch, the reversion time of which is
adjustable by means of said potentiometer, said switch,
after the depression of a key, stopping the device (cam
switch, counter) which periodically produces the print-
ing pulses, and releasing said pulses after the elapse of
said adjusted reversion time, said time corresponding to
the read position of said separating line.

In order that the invention may be more clearly under-
stood, reference will now be made to the accompanying
drawings which show by way of example two embodi-
ments thereof, and in which:

FIGURE 1 shows a facsimile page printer provided
with the circulating strip serving as an intermediate re-
cording carrier, the pulse production for the printing
mechanism to be periodically operated being electro-
mechanically derived from the drive of the rotating strip,
together with an apparatus for the correction of error
phasing, and

FIGURE 2 shows such a page printer, the impulse pro-
duction for the printing mechanism being electrically de-
rived from the A.C. supply to the equipment, together with
a modification of the apparatus for the correction of
error phasings.

As to the method of operation of the page printer it-
self, reference should be made to our prior patent,

The parts in the drawings relating to the actual page
printer and the receiver circuit do not exactly agree with
the drawings of our prior patent, but have been amended.

Referring now to FIGURE 1, the phasing process
will firstly be more closely discussed for a better under-
standing of the phase correction apparatus,

The circumference of the strip transporting pulley 1
is equal to the length of a recording line which is equal
to the length of the printing bar 2. The latter is again
equal to the length of the reading scale 3 numbered from
0-120 and arranged above the printing bar 2, If the pul-
ley 1 makes one complete revolution, the circulating end-
less strip 4, serving as intermediate recording carrier, is
transported for exactly one line length, The length of the
strip section between the recording system 5 and the left
end of the printing bar 2—measured in the direction of
the arrow—is, by reason of design, a certain not whole-
numbered muitiple of the line length. If the beginning of
a line is just being recorded by the recording system 5 at
the recording location, the printing of said line on the
sheet by means of the printing bar 2 has to take place
at the actual moment when the beginning of the line on
the strip 4 has arrived at the left end of the printing bar
2 at the scale mark 0. This requires a time interval which
is equal to the above mentioned not whole-numbered
multiple of the printing period, the latter being the time
interval that the strip needs to move the line length, and,
after the elapse of which, the printing mechanism is op-
erated each time.

The shaft 6 for the strip transporting pulley 1 is inter-
rupted by the friction clutch 7. The lower half of said
friction clutch has the locking pawl 8 into the path of
which the locking lever 10 operated by the electromagnet
9, can be brought., The cam 11 is attached to the lower
end of the shaft 6, said cam 11 having the small perman-
nent magnet 12 at its pointed end. With every revolution
of the cam 11, the magnet 12 induces, during sweeping
the air gap 13 of the pick-up head 14, a voltage pulse
in the coil of said pick-up head, said pulse, after amplifi-
cation in the amplifier 15, energizing two magnets 16
and 17 of the printing bar 2 each time for a short time,
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said magnets suddenly giving the printing bar 2 an angu-
lar momentum,

The angular distance between the cam 11 in its phase
position in which said cam is fixed when the locking pawl
8 runs against the locking lever 10, and the air gap 13
of the pick-up head 14—measured in the direction of
rotation—is so selected that, after the beginning of the
reception of a transmission, the printing bar 2 is oper-
ated the first time when the strip 4 has moved a distance
which is equal to the remainder resulting from the divi-
sion of the strip length between the recording system 5
and the left end of the printing bar 2, by the line length.
At the beginning of a recording, the printing bar 2 is at
least operated once idly before the beginning of the re-
cording of the first line has reached the left end of the
printing bar 2. The number of idle operations depends
upon the above-mentioned strip length and is equal to the
whole-numbered quotient from the length of the strip and
the recording line without considering the remainder re-
sulting from the division,

If a phasing has failed, the correction of the error phas-
ing depends on the time moments of release of the pulses
for the printing bar being shifted once a certain amount
which is at most equal to the printing period. For this
purpose a monostable switch with adjustable reversion
time is provided, said switch being composed mainly of
the two transistors 18 and 19 in the known multivibrator
circuit. In the collector circuit of the transistor 18, there
is the fixed resistor 20 in series with the variable re-
sistor of the potentiometer 21 the slide of which has
the circular scale 22 which has the same division as the
reading scale 3. The resistors 20 and 21, together with
the capacitor 23, form a RC-member with adjustable time
constant. In the collector circuit of the transistor 19 there
is the relay A which is energized in its rest position, i.e.
when the transistor 19 is conductive. The relay A has the
working contact a which is connected in parallel to the
contact eg of the receiving relay E in the circuit of the
phasing magnet 9. The correction of the error phasing
takes place as follows:

If it is stated, after the recording of some lines, that
a separating line occurs anywhere between the marks
0 and 120 of the reading scale 3, e.g. at the mark 70,
the slide of the potentiometer 21 is set to the mark 70
on the scale 22. The reversion time of the multivibrator
switch is adjusted herewith, i.e. the time constant of its
RC-member, said time constant being composed of two
time amounts. The invariable resistance of the resistor
20 corresponds to the constant time that the rotating cam
11 needs to pass the angle (measured in the direction of
the arrow) between the air gap 13 of the pick-up head 14
and the phase position of the cam in which the locking
pawl 8 is fixed by the locking lever 10. The adjusted varia-
ble resistance of the potentiometer 21 corresponds to the
variable time that the cam 11 remains in this phasing
position. This time is equal to the time which the strip
4 needs to run from the mark 70 to the mark 0 (measured
in the direction of the arrow).

After the slide of the potentiometer 21 has been set
on the scale 22, the key 24 is depressed for about one
second. Therewith the next printing pulse induced in the
pick-up head 14 by means of the magnet 12 of the cam
11, reaches, via the amplifier 15 and the key 24, the
input, at point 25, of the monostable switch. The latter
reverses, i.e. the transistor 19 is blocked, the relay A is
de-energized, and the transistor 18 becomes conductive,
ie. the current is now flowing through the resistors 20
and 21, and the capacitor 23 is being charged. The con-
tact a of the relay A previously opened, closes, the
phasing magnet 9 is energized, the locking lever 10 gets
in the path of the cam 8 which runs against the locking
lever 10 and is retained in its phasing position. After the
elapse of the set reversion time, the multivibrator switch
automatically flips back into its rest position, i.e. the
transistor 18 is blocked, the transistor 19 becomes con-
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ductive, the relay A is energized, the contact a is opened,
the phasing magnet 9 is de-energized, and the locking
lever 10 releases the locking pawl 8, thus causing the
cam 11 to rotate. In this way, the next printing pulse and
all further printing pulses have been retarded the time
corresponding to the adjustment of the resistance of the
potentiometer 21 as against the last printing pulse. Dur-
ing this time the strip 4 has moved the distance between
the mark 70 and the mark 0, and thus the error phasing
is corrected.

Referring now to FIGURE 2, the apparatus rep-
resented in this drawing works according to the same
principle as in FIGURE 1. Corresponding parts have the
same reference numerals as in FIGURE 1. In contra-
distinction to FIGURE 1, however, the friction clutch 7,
the cam 11, the pick-up head 14, the locking lever 10
and the phasing magnet 9, and further the contacts a
and e, are not present in FIGURE 2. The resistor 20 in
the collector circuit of the tramsistor 18 and the relay
A in the collector circuit of the transistor 19 of the
monostable switch are also not present, and the relay A
is replaced by the resistor 26. Furthermore, the key 24,
when depressed, does not connect the amplifier 15, but
in its place, the conductor 27 via the resistor 28 with the
input of the monostable switch, at point 25. Now, said
switch is reversed not by a pulse arising externally, but
by depressing the key 24. The printing pulses are not
derived from a rotating part of the equipment, but from
the A.C. supply. The supply voltage is transformed down
in a transformer 29 and fed to the trigger 30 which
converts the A.C. periods into square pulses of equal
polarity. With the usual supply frequency of 50 c./s,
50 trigger pulses per second result. Via the And-Gate
31 which is normally open, the pulses reach the elec-
tronic counter 32 which has a counting period of 25
steps. After each 25th counting step, i.e. after each half
second, the counter releases a pulse which, after amplifica-
tion in the amplifier 15, is fed to the coils of the magnets
16 and 17 of the printing bar 2.

The phasing is achieved by means of the phase emitter
33. When the receiving relay E is energized by the
beginning of the received starting signal, the rest contact
e, of the phase emitter 33 closes. It feeds a blocking
voltage via the conductor 34 during the starting signal to
the one control input of the gate 31 which keeps the
trigger pulses away from the counter 32:The counter 32
is forced into a defined constant initial position by a
pulse, via the conductor 35, said position, however, being
different from its zero position. This initial position is so
selected that the remainder of the counting period re-
maining to the 25th counting step—the counting period
being equal to the printing period—is, except for whole-
numbered multiples of the counting period, equal to the
time that the strip 4 requires to move from the recording
system 5 to the left edge of the printing bar 2 (mark 0).
After the termination of the starting signal, the relay E
is de-energized, and the contact e, is opened, the phase
emitter 33 releases the gate 31, and the counter 32
momentarily begins to count starting from its initial posi-
tion. If an error in phasing occurs, the position of the
separating line read on the scale 3, is transferred to the
adjustment of the slide of the potentiometer 21 on the
scale 22, and the key 24 is depressed. Voltage is fed via
the conductor 27 and the resistor 28 to the input, at
point 25, of the monostable switch which reverses in the
way already described. A potential arises in the conductor
36 by the blocking of the transistor 19, said potential
being fed to the second control input of the gate 31
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which is blocked. No further counting pulses reach the
counter 32 which stops. After the reversion time, ad-
justed on the scale 22 of the potentiometer 21, has
elapsed, said reversion time being equal to the time that
the strip 4 requires to move the distance separating line—
mark @ on the scale 3, the switch automatically reverses
into its stable position. The blocking potential in the
conductor 36 disappears, and the gate 31 is opened. The
counter 32 continues to count from the position where
it was stopped. Therewith the error phasing is corrected.

Changes and modifications may be made within the
spirit and scope of the appended claims.

What I claim is:

1. Apparatus for phase correction of page printers for
facsimile receivers using an endless tape operating as an
intermediate record carrier, a record receiving sheet,
means for moving said intermediate record carrier, means
for moving said record-receiving sheet in a direction per-
pendicular to the direction of motion of said intermediate
record carrier, operating means for continuously suc-
cessively recording in color upon said intermediate record
carrier symbol elements, corresponding to incoming sig-
nals received from a transmitter and belonging to suc-
cessive lines of symbols to be recorded upon said record-
receiving sheet, a printing mechanism, control means for
periodically actuating said printing mechanism for the
purpose of simultaneously printing on said record-receiv-
ing sheet groups of symbol elements recorded upon said
intermediate record carrier and belonging respectively to
successive lines, and means for cancelling symbol ele-
ments recorded upon said intermediate record carrier
after printing thereof line for line on said record-re-
ceiving sheet, comprising a scale of line length arranged
in front of the sheet to be recorded, said scale allowing
the position of the separating line on the recorded
facsimile document to be read when error phasing occurs,
a potentiometer provided with the same scale division as
said scale, the slider of said potentiometer being adjust-
able according to the mark read on said first scale, a
monostable switch, the reversion time of which is adjust-
able by means of said potentiometer, a key switch opera-
tively associated with said switch, said switch, after de-
pression of said key, stopping the device which periodi-
cally produces the printing pulses, and releasing said
pulses after the elapse of said adjusted reversion time,
said time corresponding to the read position of said sepa-
rating line.

2. Apparatus as claimed in claim 1, wherein the device
which periodically produces the printing pulses comprises
a rotating cam switch which periodically closes and opens
a contact.

3. Apparatus as claimed in claim 1, wherein the device
which periodically produces the printing pulses comprises
a periodical counter driven by the A.C. supply feeding
said apparatus, the counting period of said counter being
equal to the printing period.
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